Impaired coronary dilator responses to substance P and impaired flow-dependent dilator responses in heart transplant patients with graft vasculopathy.
Because pathologic mechanisms for transplant vasculopathy are still uncertain, we tested the hypothesis that endothelial function, in terms of the release of endothelium-derived relaxing factor (EDRF), is impaired in patients with evidence of angiographic transplant vasculopathy. The long-term prognosis after heart transplantation is mainly determined by the development of transplant vasculopathy. The study included 23 patients undergoing diagnostic cardiac catheterization approximately 40 months after heart transplantation. Patients were classified into those with (n = 8) and those without (n = 15) angiographic evidence of transplant vasculopathy. Coronary flow velocity (by intravascular Doppler echocardiography) and epicardial coronary diameter (by quantitative angiography) were determined after intracoronary bolus injections (1 ml) of the endothelium-dependent dilator substance P (20 pmol) and the endothelium-independent dilators nitroglycerin (0.1 mg) and papaverine (8 mg). Substances were injected through the lumen of the Doppler catheter, which was placed into the midportion of the left anterior descending artery. Increases in blood flow velocity in response to substance P were significantly less in patients with than in patients without evidence of transplant vasculopathy. In addition, flow-mediated dilation of epicardial coronary arteries in response to papaverine was abolished in patients with such evidence. Vasodilation of epicardial coronary arteries in response to nitroglycerin and increases in flow velocity in response to papaverine were similar in both groups. These results suggest that transplant vasculopathy in heart transplant patients is associated with endothelial dysfunction (that is, impaired EDRF-mediated vasodilation). Furthermore, responsiveness of epicardial arteries to increased flow appears to be abolished in patients with evidence of transplant vasculopathy. These abnormal vascular functions may contribute to the pathogenesis of transplant vasculopathy and its vascular complications.